Thermal stabilization of antithrombin III by sugars and sugar derivatives and the effects of nonenzymatic glycosylation.
A variety of neutral and acidic sugars and related compounds were evaluated in terms of their effect on the midpoint, Td, of the thermal denaturation curve of antithrombin III. The objectives were to determine which structural features of these molecules are responsible for their stabilizing properties and to identify more efficient stabilizers which combine the effects of lyotropic anions such as citrate with those of the polyols in a single molecule. The presence of one or more carboxylate groups in a sugar molecule invariably increased its stabilizing potency, whereas the number and position of hydroxyl groups appeared to have no influence on the molecules' stabilizing ability. Several compounds were shown to be effective in preserving antithrombin III activity during pasteurization for 10 h at 60 degrees C. However, the presence of reducing sugars invariably resulted in a decrease in activity following pasteurization, in spite of their ability to increase Td. In fact, when antithrombin III was pasteurized in the presence of 2 M glucose and 0.5 M citrate, it steadily lost its ability to inhibit thrombin even though Td under these conditions was 10 degrees C higher than in citrate alone where activity was preserved. This effect was shown to be coincident with the covalent incorporation of glucose into the protein molecule.